Indirect assessment of small hydrophobic ligand binding to a model protein using a combination of ESI MS and HDX/ESI MS.
Direct mass spectrometric characterization of interactions between proteins and small hydrophobic ligands often poses a serious problem due to the complex instability in the gas phase. We have developed a method that probes the efficacy of ligand-protein interactions indirectly by monitoring changes in protein flexibility. The latter is assessed quantitatively using a combination of charge state distribution analysis and amide hydrogen exchange under both native and mildly denaturing conditions. The method was used to evaluate binding of a model protein cellular retinoic acid binding protein I to its natural ligand all-trans retinoic acid (RA), isomers 13-cis- and 9-cis-RA, and retinol, yielding the following order of ligand affinities: All-trans RA > 9-cis RA > 13-cis RA, with no detectable binding of retinol. This order is in agreement with the results of earlier fluorimetric titration studies. Furthermore, binding energy of the protein to each of retinoic acid isomers was determined based on the measured hydrogen exchange kinetics data acquired under native conditions.